Activation of intracellular pathways with forskolin and phorbol ester increases LHRH mRNA level in the rat hypothalamus superfused in vitro.
Two intracellular signal transduction mechanisms such as cAMP-protein kinase a and phosphatidylinositol (PI) turnover-protein kinase c are known to be dually involved in the regulation of luteinizing hormone-releasing hormone (LHRH) release. However, it is not yet evident that the activation of two intracellular pathways affects the LHRH gene expression. The present study aims, therefore, to determine whether the activation of two intracellular pathways affects changes in LHRH mRNA. To this end, we took advantage of an in vitro superfusion system, where rat hypothalamic tissues were superfused with media containing forskolin (FKN) and/or phorbol-12-myristate-13-acetate (PMA). Superfusates were collected at 10-min intervals and LHRH release was determined by radioimmunoassay. After a 2-h superfusion period, the post-superfusion hypothalami were recovered and poly (A) RNA fractions were isolated. Alterations in LHRH mRNA in response to FKN and/or PMA were determined by an RNA-blot hybridization assay using a 32P-end-labeled LHRH oligonucleotide (29-mer) probe. In vitro perfusion of hypothalamic fragments with PMA and/or FKN stimulated LHRH release as well as LHRH mRNA. The combined infusion of FKN and PMA did not produce an additive effect on the LHRH mRNA levels, but it was effective in synergistically increasing LHRH secretion in vitro. These data clearly demonstrate that the biosynthetic machinery of LHRH is influenced by activation of two intracellular pathways, both cAMP-protein kinase a and phosphatidyl-inositol turnover-protein kinase c, indicating the transsynaptic regulation of hypothalamic LHRH gene expression.